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[57] ABSTRACT 

A blood gas detector for human use has a support fitting 
into the mouth between the sides of the upper and lower 
jaws and the inside of the cheek and carries electric 
conductors for connection to an external indicator af- 
fording response to blood gas present at the inside of the 
cheek. The detector may also have an electric heater on 
the support fitting. 

9 Claims, 6 Drawing Figures 
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easily utilized and is subject to augmentation and accel- 
METHOD AND APPARATUS FOR DETECTING eration. 

BLOOD GAS The mechanism involved includes a base plate as sent 

bl yjl^ s especially shown in FIG. 3, inclusive of a ba se 
BRIEF SUMMARY OF THE INVENTION 5 pjlli2. This plate is an approximately Hat member of 
A blood gas detector especially for detecting gases, material rounded on its edges and ap- 

such as oxygen or carbon dioxide, in human blood has a P r0Mraate V fP** shown in FIG. 2. It is of 

base plate shaped and sized to be received and tempo- * S ' ze , e f 1,y t0 b f. re f 1 thro ^\ fte toman mouth 
rarily retained in the human mouth, preferably between „ W.iH^ " ° ^7.1 ^l™* ^ 
the outside of the jaws and the adjacent insL of the 10 ^SZwIh T °w ° {th ^ th a " d t f ms 
cheek. An included heater increases the local skin tern- "STt?^^ ni3 Z • "T* th ' fr ° ntal 

perature of the inside of the cheek and circulation of the P,™ t °/ * 6 ™ into fSZLZX 2?%. a 
L»„;«^ uu«j + ^ * i plate 12 tends to tit into and to be retained in the desired 

contained Wood. Erodes responsive to oxygen lo- Iocation close Umks M ^ with ^ base pU 

cally present establish an electnc current affecting and 15 12 and included in the base ^J^W is a donfe 14 

external blood gas indicator. of matcrial comp arable^ thaTof the reminder of the 

PRIOR ART OF INTEREST basc P* ate structure and hollow to leave room for a 

. cartridge 16. This has an enlarged, generally circular 

The most pertinent prior art known at present to the base portion 18 fitted into a recess in the plate 12 It is 

applicants consists of the patent to Eberhard et al. U.S. 2 0 capped by a similar circular cylindrical, integral top 

Pat. No. 3,795,239 issued Mar. 5, 1974, and the publica- portion 19 of a smaller diameter affording an annular 

tion "Continuous Transcutaneous Blood Gas Monitor- step 21. 

ing", The National Foundation— March of Dimes, Within the cartridge 16 there is positioned an outer, 

Birth Defects: Original Article Series, Volume XV, partly exposed electrode 22 in the shape of a ring and 

Number 4, 1979, published by Alan R. Liss, Inc., New 25 preferably of a noble metal such as gold. The ring is 

York. concentrically arranged within the top portion 19 and 

The Eberhard et al. patent is concerned with blood extends to and is exposed at the upper or outer surface 

oxygen detection and operates on the external or ex- thereof. Concentrically disposed within the electrode 

posed surface of the human skin and, while an effective 22 is a co-acting electrode 23, preferably of a different 

device, is relatively slow in operation and is subject to 30 noble metal, and similarly embedded in and surface 

some other deleterious factors. exposed in the cartridge 16. 

The device of the publication is a lip clamp and has a There are electrical conductors 24 and 25 respec- 

disad vantage, as noted in the article, that the vascular tively connected to the electrodes 22 and 23 and extend- 

network is pinched in the very area where vascular therefrom and through a cable 27 embedded in the 

freedom and expansion are beneficial. 35 base P latc » as shown in FIG. 3. The cable 27 has a yield- 

T „ _ able but fairly firm extension 28 of a sufficient length to 

BRIEF DESCRIPTION OF THE SEVERAL extend from a position within the mouth of the user 

VIEWS OF THE DRAWINGS between his lips and from his mouth and to an external 

FIG. 1 is a partial diagram in cross-section on a sub- Ioca tion and to an indicator. By manipulating the exter- 

stantially vertical transverse plane through a part of the 40 nal . part of ^ e extension 28. some positional changes can 

human jaw structure and associated cheek with a por- be induced in the base plate assembly 11 and its associ- 

tion of the device of the invention in place. ated structures. 

FIG. 2 is a plan of one form of blood oxygen detector . Ms ° ™ u . nted ™ ^ cartridge 16 is an electrical heat- 
pursuant to the invention mg 0011 31 mc,uded m a circuit containing conductors 

FIG. 3 is a cross-section, the plane of which is indi- 45 32 and 3^ These « likewise included in the cable 27 

cated by the lines 3—3 of FIG 2 and cxtend outvvardl y t0 a suitable external source of 

FIG. 4 is a view in plan of an alternate version of the f ectnc1 ^ W J? e " energized, the coil 31 increases the 

blood gas detector of the invention. temperature of its ; surroundings and particularly of the 

FIG. 5 is a cross-section, the plane of which is indi- , 0 f*ff ° f , the C £ cek 9 ; 1° rc ? ulate th f ° f 
cated by the lines 5-5 of FIG 4 50 heat ^ manatm g from thc coll > there is provided a detect- 
ion < „ *v i - . «♦■«. m £ thermistor 37 connected in a circuit including con- 
rlG. 6 is a cross-section, the plane of which is indi- <*« —a ™ n ■ • *u , T ■, . \ 
cated bv the line 6— nf PTO / ductors 38 and 39 likewise in the cable 27 and extending 
y uiic u oi nu. exteriorly to a suitable regulating and indicating device, 
DETAILED DESCRIPTION not shown. 
ry i_ . . J , 55 Unlike the exterior skin, which cannot properly with- 
Pursuant to the present invention, there is provided a stand much increase k the normal tempe ^ atu P re (a ^ und 

sensing means especially adapted to be received easily 42.44 degrees Centigrade), the inside of the mouth can, 
and freely m the human mouth, particularly in and close without injury md ^ be increased in ^ 
to a chosen zone between the outer portion of the upper peraturc to around 46 _ 50 de Centigrade. This 
jaw 6 and the lower jaw 7 and the adjacent inner wall 8 60 increased temperature produces vascular dilation and a 
of the cheek 9. This location is favorable for the purpose substantial increase in blood flow. It also tends to estab- 
of detecting the oxygen or carbon dioxide concehtra- u s h a standard measuring condition so that successive 
tion in circulating blood available in the vascular system trials are more nearly consistent than otherwise. The 
in and just below the surface of the inner wall of the time necessary for a representative reading is also re- 
cheek. This iocation is favorable because it is inside the 65 duced markedly over an external skin measurement 
body and so is not subject to exterior temperature and Covering much of the described structure when it is 
atmospheric variations and because the blood flow near used within the body 16 is a cap-like shroud 41 of a gas 
the surface of the interior skin covering of the cheek is permeable, thin, sanitary material that can easily be 
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positioned, as shown, between the cartridge 16 and the 
surrounding portion of the dome 14. Preferably, the 
shroud 41 has an enlarged lower rim 42 interposed and, 
in effect, seated between the dome and the body 16 so 
that all of the parts are held in the desired, close rela- 
tionship. The shroud is readily permeable to a gas such 
as oxygen from the blood and has very little insulating 
effect so far as the local heating is concerned. 

This device in use is appropriately connected to the 
indicated source of power and to the desired indicators 
and controllers and is manipulated partly by use of the 
cable 27 into the patient's mouth so as to lodge, as 
shown in FIG. 1, with the electrodes adjacent the cheek 
and spaced therefrom only by the intervening shroud 
„ 41. The plate U assists in holding the detecting mecha- 
nism closely within the desired stationary location 
within the user's mouth, or at least in a small zone uni- 
formly heated. Thus, the detection of the blood gas, 
such as oxygen, in that limited area is virtually invari- 
able. There is no particular variation in blood gas detec- 
tion, for there is only limited shifting of the responsive 
structure with respect to the contacting cheek surface. 
There is no pinching of the flesh and no restriction of 
vascular expansion. Desired manipulation of the device 
within the mouth is readily accomplished or assisted by 
operating the extension 28. 

It is sometimes the practice to place the unit just 
before use in an external sanitary envelope 43. This is of 
relatively thin, easily deformable material effective to 
pass blood gas, such as oxygen, and not appreciably 
affecting the heat transfer characteristics. The envelope 
43 can be changed between uses of the device, particu- 
larly if different individuals are concerned. When the 
device is in place, the blood gas or oxygen reading may 
continue for only a few moments or may be for many 
hours. The effect is to warm the adjacent interior skin of 
the cheek to an elevated temperature and to maintain 
the chosen temperature over a suitable, extended area 
and for any length of time in order to augment the local 
blood flow and to maintain a substantially standard 
environment for blood gas readings even though the 
device may shift position slightly. 

It v has been found that the interior surface of the 
cheek remains comfortable and is non-traumatically and 
quickly susceptible to a relatively high applied tempera- 
ture. The device thus achieves a status suitable for accu- 
rate reading in a very short time, a matter of perhaps a 
minute or less. In many instances the device can simply 
be inserted, a reading taken in a relatively few minutes, 
and the device then removed. The device is sufficiently 
comfortable so that it can be left in place for hours at a 
time if continuous monitoring is desired. Although the 
patient may be well aware of a foreign object present in 
his mouth, there is no particular discomfort and no 
effect upon the internal mouth tissues when the device 
is removed. 

A comparable device is shown in FIGS. 4-6, in 
which the central portion of the mechanism is similar in 
having a base plate 51 of a generally elliptical or oval 
configuration in plan and a relatively thin depth dimen- 
~ sion. To the base plate 51 is attached, preferably by a 
permanent adhesive, a superposed plate 52 of generally 
circular configurationf That plate 52 at one point has a 
flexible hinge 53 also attached to a hollow dome shell 
54. These parts are normally held in closed position by 
* a spring catch 56 operating through an opening 57 in the 
base plate 51 and engageable with an edge 58 of the 
plate 52. With this arrangement, when the catch 56 is 



released, the dome shell 54 can be swung out of the way 
or to one side of the 'plate 52 by movement about the 
hinge 53. 

When the dome is so displaced or separated, a capsule 
5 59 comparable to the previously described body 16 and 
containing the detecting and heating structures as dis- 
. closed in FIG. 3 can be positioned or removed. In this 
instance, the shroud <4i is replaced by a shroud 61 hav- 
ing the same general configuration as before 'but more 
10 extensive and continuing along a cable 62 comparable 
to the extension 28. At a convenient external point the 
electricity for the heater is furnished and the responsive 
devices for the heater and the indicating device for the 
blood gas, such as oxygen, are located. The conductors 
15 . within the cable 62 are substantial duplicates, of the„ 
conductors within the cable or extension 28. 

In this form of the device as well as in the first form 
of the device, the dome structure and supporting plate 
are positioned between the outer sides of the user's jaw 
20 and the interior of his cheek with the dome against the 
inside skin of the cheek. The blood gas reading is dis- 
played, being accelerated and facilitated by the heating 
element. This form of device can also be positioned and 
manipulated by the use of the extension 62. For succes- 
25 sive uses the device may or may not receive different ^ 
envelopes like the envelope 43. The jshroud 61 is extra- 
firmly clamped in position when the dome is latched 
onto the base plate. 
In both forms of the device there is provided a means 
30 readily received and retained in the human mouth be- 
tween the exterior side of the jaws and the adjacent 
cheek interior for heating a local area of the cheek and 
for detecting blood gas, such as oxygen, in such loca- 
tion. While reference has been made to human use, for 
35 clarity of description herein, the device can also be 
adapted for similar veterinary and comparable usages. 
We claim: 

1. A blood gas detector comprising a positioning 
assembly including a flat base plate of approximately 

40 elliptical outline and of a thickness adapted to fit within 
the closed human mouth alongside and against both the 
upper and lower gums and the inside of the adjacent 
cheek and of a width to fit against the upper and lower 
merging portions of the inside of the cheek and the 
45 gums, a dome included in said positioning assembly and 
disposed on and projecting away from said base plate to 
displace the inside surface of said cheek to lie over said 
dome, a first sensing electrode disposed at the center of 
said dome and adapted to lie close to the inside of said 
50 cheek, a second sensing electrode disposed around the 
center of said dome spaced from and in electrical rela- 
tionship with said first electrode and adapted to lie close 
to the inside of said cheek, and sensing electrical con- 
ductors respectively joined to said sensing electrodes 
55 and supported by and extending from said base plate. 

2. A device as in claim 1 including an oxygen-permea- 
ble sheet on said assembly overlying said electrodes and 
adapted to lie against the inside of said cheek. 

3. A device as in claim 1 in which said dome has an 
60 apex spaced from said base plate far enough to extend 

into cheek-displacing contact with the inside of said 
cheek and said electrodes being supported concentri- 
cally respectively at and near said apex so as to be posi- 
tioned against the inside of said displaced cheek. 
65 4. A blood gas detector as in claim 1 including an 
internal cable extension leading from said base plate for 
positioning within said mouth and having an external 
cable extension available on the exterior of said mouth, 
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said extensions enclosing said electrical conductors and 
including means having stiffness effective for maneu- 
vering said base plate within said mouth by motion of 
said extension outside said mouth. 

5. A device as in claim 1 in which said dome is dimen- 5 
sioned to extend into contact with a relatively large area 
of the inside of said cheek and carries said electrodes 
adjacent the apex of said dome for contact with a rela- 
tively small area of the inside of said cheek, a heating 
coil disposed within said dome away from said apex, 10 
and means connected to said heating coil and effective 

to establish the temperature of the electrode-contacted 
area of said cheek at about 46-50 degrees Centigrade. 

6. A device as in claim 5 including an envelope encas- 
ing said base plate and said dome, said envelope includ- 15 
ing a sheet of material for interposition between the 
inside of said cheek and said dome and overlying said 
apex to contact the adjacent displaced inside surface of 
said cheek, said sheet being of a material permeable by 
oxygen gas and permitting substantially unobstructed 20 
heat transfer between said apex and the adjacent dis- 
placed inside surface of said cheek. 

7. A blood gas detector for use in the human mouth 
comprising a base plate of approximately elliptical con- 
tour and flat shape adapted to fit alongside the outside 25 
surfaces of the sides of the upper and lower jaws, means 
on said base plate for creating a firm extension of said 
base plate from inside the mouth to a location outside 
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the mouth, a dome on said base plate for disposal within 
the mouth extend against and displace outwardly a 
portion of the cheek, means on said dome for heating an 
adjacent inside area of said portion of said cheek, elec- 
trodes disposed on said dome for contact with a heated 
portion of said cheek and means for electrically con- 
necting said electrodes to a measuring circuit. 

8. A method of detecting blood gas in circulating 
blood comprising inserting a body having a shape like a 
dome within the mouth and between the jaw and the 
inside of the cheek and thereby displacing the cheek 
outwardly away from the jaw and curved over the 
dome, disposing a pair of electrodes adjacent the apex 
of said dome and in substantial contact with the inside of 
said cheek, heating the inside area of said cheek sur- 
rounding said electrodes, and then determining the 
current value between said electrodes to indicate blood 
gas. 

9. A method of detecting blood gas in circulating 
blood comprising placing a body against the inside of a 
cheek in a position to cause a portion of the cheek to 
curve over and against the body, positioning two elec- 
trodes in contact with the portion of the cheek, heating 
said portion of the cheek substantially above normal 
temperature, and determining the current value be- 
tween said two electrodes in in substantial contact with 

the heated portion of the cheek to indicate blood gas. 
***** 
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